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Abstract of JP11147074 

PROBLEM TO BE SOLVED: To form a chemically 
adsorbed monomolecular film having uniform thickness of a 
nanometer level within a short time in a highly efficient 
manner by coating the surface of a substrate with a chemical 
adsorption soln. containing a non-aq. org. solvent and a 
silane type surfactant and chemically reacting the surfactant 
molecules in the adsorption soln. with the surface of the 
substrate while evaporating and concentrating the org. 
solvent to bond and fix the molecules to the surface of the 
substrate at one ends thereof and washing off the unreacted 
surfactant remaining on the surface of the substrate after the 
evaporation of the org. solvent. SOLUTION: CF3 (CF2 )7 
(CH2 )2 SiC13 is dissolved in a non-aq. solvent 
[hexamethylsilicone (b.p.; 100 deg.C)] in a concn. of 1 wt.% 
to prepare a chemical adsorption soln. and a glass substrate 
1 having a transparent electrode formed on the surface 
thereof is immersed in this soln. and drawn up to evaporate 
the silicone solvent to concentrate the soln. until the concn. 
of the chemically adsorbed substance on the surface of the 
substrate becomes 100%. After the substrate is washed with 
chloroform, it is drawn up from the washing soln. in the 
direction shown by a numeral 5 to be drained and exposed 
to moisture- containing air to form a chemically adsorbed 
monomolecular film. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chemisorption liquid prepared using the organic solvent and silane system surfactant of a non- 
drainage system in the desiccation ambient atmosphere is applied to a base material front face. Carrying out 
evaporation concentration of said organic solvent, carry out the chemical reaction of the surfactant molecule 
and substrate front face in said adsorption liquid, and joint immobilization of said surfactant molecule is carried 
out by the end on a substrate front face. The manufacture approach of the chemisorption monomolecular film 
characterized by including the process which carries out washing removal of the unreacted surfactant which 
remained in the substrate front face using the back organic solvent which evaporated said organic solvent. 
[Claim 2] The manufacture approach of a chemisorption monomolecular film according to claim 1 of performing 
the process which carries out washing removal of the unreacted surfactant which used the organic solvent of a 
non-drainage system and remained in the base material front face after evaporating an organic solvent, and 
carrying out a predetermined time reaction further. 

[Claim 3] The chemisorption liquid prepared using the organic solvent and silane system surfactant of a non- 
drainage system in the desiccation ambient atmosphere is applied to a substrate front face. Carrying out 
svaporation concentration of said organic solvent, carry out the chemical reaction of the surfactant molecule 
and substrate front face in said adsorption liquid, and joint immobilization of said surfactant molecule is carried 
out by the end on a substrate front face. Washing removal of the unreacted surfactant which remained in the 
substrate front face using the organic solvent of a non-drainage system after evaporating said organic solvent is 
carried out. The manufacture approach of the chemisorption monomolecular film characterized by including the 
Drocess which obtains the chemisorption monomolecular film in which furthermore stood the substrate towards 
desired, carried out the liquid end of the penetrant remover, the reserve orientation of said fixed molecule was 
nade to carry out in the liquid end direction, and the molecule fixed chemically carried out primary orientation in 
the fixed direction. 

[Claim 4] The manufacture approach of the chemisorption monomolecular film according to claim 3 which carries 
cut washing removal of the unreacted surfactant which used the organic solvent of a non-drainage system and 
-emained in the base material front face after evaporating an organic solvent, and carrying out a predetermined 
:ime reaction further. 

[Claim 5] The manufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-4 
jsing the ambient atmosphere of 30% or less of relative humidity as a desiccation ambient atmosphere. 
[Claim 6] The manufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-5 
jsing the surfactant of the silane system which contains a straight chain-like chain or a siloxane joining chain, a 
^hlorosilyl radical, an alkoxysilane radical, or an isocyanate silane radical as a surfactant. 

[Claim 7] An end or a part of chain or siloxane joining chain 3 fluoride [ carbon ] radical (-CF3), A methyl group 
-CH3), a vinyl group (-CH=CH2), an allyl group (-CH=CH-), An acetylenic group (3-fold association of carbon- 
carbon), a phenyl group (-C6H5), An aryl group (-C6H4-), a halogen atom, an alkoxy group (-OR;R expresses an 
alkyl group), A cyano group (-CN), the amino group (-NH2), a hydroxyl group (-OH), a carbonyl group (=CO), The 
nanufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-6 permuted by at 
east one organic radical chosen from a carboxy group (-COO-) and a carboxyl group (-COOH). 
[Claim 8] The manufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-7 
vhich mix and use two or more sorts of silicon system surfactants as a surfactant. 

Claim 9] The manufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-8 
vhich perform the process further exposed through a polarizing plate behind washing or liquid end reserve 
orientation. 

[Claim 10] The manufacture approach of a chemisorption monomolecular film given in any 1 term of claims 1-9 
jsing the solvent which contains an alkyl group, a carbon fluoride radical, a chlorination carbon radical, or a 
siloxane radical as an organic solvent of a non-drainage system. 

'Claim 11] The manufacture approach of the chemisorption monomolecular film according to claim 10 using the 
solvent of a silicone system as a solvent containing a siloxane radical. 



[Claim 12] The manufacture approach of the chemisorption monomolecular film according to claim 10 using the 
matter whose boiling point is 100-250 degrees C as an organic solvent of a non-drainage system. 
[Claim 13] the manufacture approach of a chemisorption monomolecular film offset printing, screen-stencil, or 
given in any 1 term of claims 1-12 using [ on the process which applies chemisorption liquid, and ] the roll coat 
method [claim 14] The manufacture approach of the chemisorption monomolecular film according to claim 13 
which controlled the viscosity of chemisorption liquid to 1-50000cSt in the process which applies chemisorption 
liquid when performing offset printing, screen-stencil, or the roll coat method [claim 15] The manufacture 
approach of the chemisorption monomolecular film according to claim 14 which added silicone to viscosity 
control of chemisorption liquid 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a chemisorption monomolecular 
film. It is [0002] which is a thing about the manufacture approach of chemisorption monomolecular films which 
are the thin film materials used with a molecular level, such as a fluorine system antifouling property 
monomolecular film, orientation film for liquid crystal, polarization film, phase contrast film, and electric 
conduction film for molecular devices, in more detail. 

[Description of the Prior Art] Conventionally, generally as for the manufacture approach of a chemisorption 
monomolecular film, the approach to be immersed and carry out the time amount chemical reaction of 
predetermined for a base material between the chemisorption matter in a solvent and a base material front face 
in a base material front face and the contact interface of chemisorption liquid in said chemisorption liquid has 
been used for chemisorption liquid. 

[0003] For example, the silane system surfactant which contains a straight chain-like hydrocarbon group and Si 
beforehand Use (it is also hereafter called the chemisorption matter or a chemisorption compound), melt to the 
solvent of a non-drainage system by about 1% of the weight of concentration, and the chemisorption solution is 
adjusted. The base material was immersed in this chemisorption liquid, after predetermined carried out the time 
amount chemisorption reaction in said chemisorption liquid, the base material was picked out from chemisorption 
liquid, and the approach of carrying out washing removal of the excessive chemisorption liquid adhering to a front 
Face with the organic solvent of a non-drainage system was used, and it came. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when about 1% of the weight of concentration performed at 
a room temperature in the creation approach of the conventional chemisorption monomolecular film, about 2 
hours was needed and effectiveness was very bad until the reaction was saturated. Then, the approach of raising 
the concentration of chemisorption liquid or the approach of raising the temperature in chemisorption has been 
tried as an approach of shortening this reaction time. However, by the approach of heating, about at most 50-60 
degrees C is a limitation, and reaction time has been shortened only at most about 10 to 20% in heating of this 
evel. Moreover, when it heated more than it and chemisorption was performed, the solvent evaporated during 
the adsorption reaction and there were problems, like the orientation of the monomolecular film by which 
chemisorption was carried out worsens. On the other hand by the approach of raising concentration, the 
sxpensive chemisorption matter will be made useless, and effectiveness was bad. Moreover, it was inconvenient 
also in respect of the stability of the created chemisorption liquid. 

!0005] In order that this invention may solve said conventional problem, thickness is very thin on nano meter 
evel, and it aims at offering the approach that a uniform chemisorption monomolecular film can be manufactured 
n a short time and high efficiency. 
!0006] 

[Means for Solving the Problem] In order to attain said purpose, as a means to form a monomolecular film in a 
lat base material or an uneven base material front face in this invention The process which applies to a base 
naterial front face the chemisorption liquid prepared using the organic solvent and silane system surfactant of a 
ion-drainage system in the desiccation ambient atmosphere. The process which is made to carry out the 
chemical reaction of the surfactant molecule and substrate front face in said adsorption liquid, and carries out 
oint immobilization of said surfactant molecule by the end on a substrate front face, carrying out evaporation 
concentration of said organic solvent, After evaporation of said organic solvent is completed, the manufacture 
approach of a chemisorption monomolecular film including the process which carries out washing removal of the 
jnreacted surfactant which remained in the substrate front face using the organic solvent of a non-drainage 
system is offered, moreover, as a means to form in a flat base material front face the monomolecular film which 
carried out primary orientation The process which applies to a flat substrate front face at least the 
:hemisorption liquid prepared using the organic solvent and silane system surfactant of a non-drainage system 
n the desiccation ambient atmosphere, The process which is made to carry out the chemical reaction of the 



surfactant molecule and substrate front face in said adsorption liquid, and carries out joint immobilization of said 
. surfactant , molecule by the end on a substrate front face, carrying out evaporation concentration of said organic 
solvent, The manufacture approach of a chemisorption monomolecular film including the process to which carry 
out washing removal of the unreacted surfactant which remained in the substrate front face using the organic 
solvent of a non-drainage system, stand a substrate towards desired further, carry out the liquid end of the 
penetrant remover, and the reserve orientation of said fixed molecule is made to carry out in the liquid end 
direction is offered. 

[0007] After evaporating an organic solvent at this time, if the process which carries out washing removal of the 
unreacted surfactant which used the organic solvent of a non-drainage system and remained in the base 
material front face is performed after carrying out a predetermined time reaction further, a chemisorption 
monomolecular film can be formed still more perfectly. 

[0008] Moreover, it is convenient, when the ambient atmosphere of 30% or less of relative humidity is used as a 
desiccation ambient atmosphere, and manufacturing a perfect chemisorption monomolecular film rather than 
there is no nebula. Furthermore, it is convenient when shortening reaction time, since activity is high when the 
surfactant of the silane system which contains a straight chain-like chain or a siloxane joining chain, a chlorosilyl 
'adical, an alkoxysilane radical, or an isocyanate silane radical as a surfactant is used. 

[0009] An end or a part of chain or siloxane joining chain further again 3 fluoride [ carbon ] radical (-CF3), A 
nethyl group (-CH3), a vinyl group (-CH=CH2), an allyl group (-CH=CH-), An acetylenic group (3-fold 
association of carbon-carbon), a phenyl group (-C6H5), an aryl group (-C6H4-), a halogen atom, an alkoxy group 
]-OR;R expresses an alkyl group and its range of carbon numbers 1-3 is desirable.) If it permutes by at least one 
organic radical chosen from a cyano group (- CN), the amino group (-NH2), a hydroxyl group (-OH), a carbonyl 
*roup (=CO), a carboxy group (-COO-), and a carboxyl group (-COOH) A chemisorption monomolecular film with 
/arious surface energy can be created, and it is convenient. 

0010] When two or more sorts of silicon system surface active agents are mixed and used as a surface active 
agent, a front face can manufacture an uneven monomolecular film with a molecular level and a new function is 
discovered, it is convenient further again. 

001 1] It is convenient when it includes a photosensitive radical in the chemisorption matter, and a molecule, on 
:he other hand, carries out the manufacture approach of the chemisorption monomolecular film by which 
Drientation immobilization was carried out, since orientation of the molecule by which chemisorption was carried 
Dut will be carried out along the polarization direction and a polymerization will be carried out, if the process 
xirther exposed through a polarizing plate behind adsorption / washing, or liquid end reserve orientation is 
Derformed. 

0012] Moreover, if the solvent containing an alkyl group, a carbon fluoride radical, a chlorination carbon radical, 
:>r a siloxane radical is used as an organic solvent of a non-drainage system, water content can be lessened 
sharply, the chemisorption matter can be used more effectively, and it is convenient. 

0013] Furthermore, since there is almost no evaporation residue when the solvent of a silicone system is used 
as a solvent containing a siloxane radical, a reaction can be gone on more efficiently. It is convenient, when that 
vhose boiling point is 100-250 degrees C is used as an organic solvent of a non-drainage system further again, 
t is a short time and the solvent evaporation time amount after the time of spreading and spreading is 
controlled. 

0014] Moreover, in the process which applies chemisorption liquid, if offset printing, screen-stencil, or the roll 
coat method is used, since chemisorption liquid will not be used beyond the need, a coat can be formed more 
efficiently. 

0015] Moreover, in the process which applies chemisorption liquid, in case offset printing, screen-stencil, or the 
oil coat method is performed, when the viscosity of chemisorption liquid is controlled to 1-50000cSt, solvent 
evaporation time amount after spreading can be shortened, and a liquid lappet can be prevented, and it is 
convenient. When silicone is used for viscosity control of chemisorption liquid, viscosity can be controlled only 
>y accommodation of molecular weight and it is convenient further again. 
0016] 

The gestalt of invention implementation] The process which applies to a base material front face the 
chemisorption liquid prepared in the desiccation ambient atmosphere in this invention, using the organic solvent 
ind silane system surfactant of a non-drainage system as the efficient manufacture approach of a 
chemisorption monomolecular film. The process which is made to carry out the chemical reaction accompanied 
>y elimination reactions, such as demineralization-ized water elementary process and a dealcoholization 
eaction, for the surfactant molecule and substrate front face in said adsorption liquid, carrying out evaporation 
concentration of said organic solvent, and carries out joint immobilization of said surfactant molecule by the end 
>n a substrate front face, The process which carries out washing removal of the unreacted surfactant with 
vhich said organic solvent remained in the substrate front face using the organic solvent of the non-drainage 
;ystem after evaporation is included. 



[0017] Moreover, the process which applies to a flat substrate front face the chemisorption liquid prepared using 
• the organic? solvent and silane system surfactant of a non-drainage system in the desiccation ambient 
atmosphere, The process which is made to carry out the chemical reaction accompanied by elimination 
reactions, such as demineralization-ized water elementary process and a dealcoholization reaction, for the 
surfactant molecule and substrate front face in said adsorption liquid, and carries out joint immobilization of said 
surfactant molecule by the end on a substrate front face, carrying out evaporation concentration of said organic 
solvent, The manufacture approach of a chemisorption monomolecular film including the process to which carry 
out washing removal of the unreacted surfactant which remained in the substrate front face using the organic 
solvent of a non-drainage system, stand a substrate towards desired further, carry out the liquid end of the 
penetrant remover, and the reserve orientation of said fixed molecule is made to carry out in the liquid end 
direction is offered. 
[0018] 

[Example] This invention is explained still more concretely using an example below. 
[Example 1) The glass substrate 1 (many hydroxyl groups are included on a front face) with which the 
transparent electrode was formed in the front face was prepared, and washing cleaning was improved 
Deforehand. Using silane system surfactant (henceforth chemisorption matter or chemisorption compound), and 
0F3(CF2)7(CH2)2SiCI3 containing the straight chain-like hydrocarbon group and Si which, on the other hand, 
ncluded in the end one functional group (-CF3 grade) which makes surface energy of a coat small, it melted to 
the solvent of a non-drainage system by 1% of the weight of concentration, and the chemisorption solution was 
Drepared. At this time, the hexa methyl silicone (if the boiling point was a nonaqueous organic solvent to about 
250 degrees C bp.100 degree C and in addition to this, although evaporation time amount became long 
somewhat, it was usable satisfactory practically in any way.) which dehydrated well was used as a nonaqueous 
solvent (solvent which does not contain water). Thus, the prepared solution was used as the adsorption solution 
2, and grade immersion (you may apply by a coating machine etc.) of said substrate 1 was carried out for 1 
ninute into this adsorption solution 2 in (30% or less of relative humidity) the desiccation ambient atmosphere 
' drawing 1 ). Then, it pulls up from liquid and the silicone solvent was evaporated in this ambient atmosphere, it 
condensed until the chemisorption matter concentration on the front face of a substrate became 100%, and it 
nbs made to react for 10 more minutes after that. That is, the coat which consists only of said chemisorption 
natter was formed in said substrate front face at 5-micrometer thickness extent, and the reaction on a 
chemisorption agent and the front face of a substrate was accelerated. Then, after washing using the chloroform 
3 which is the solvent of the non-drainage system which does not contain the water dehydrated well in the still 
nore nearly same desiccation ambient atmosphere, it pulled up from the penetrant remover and the liquid end 
Nas carried out, and it was exposed into the air which subsequently contains moisture ( drawing 2 ). 5 shows the 
'aising direction from a penetrant remover. 

10019] After the chemisorption monomolecular film 4 to which said chlorosilicane system surfactant comes to 
-eact had carried out the chemical bond to the part in which the hydroxyl group on the front face of a substrate 
Nas contained through the covalent bond of a siloxane by the above processing, it was formed by about Inm 
;hickness. In addition, at this time, when the critical table side energy of the chemisorption film was measured 
jsing the JISUMAN plot, it was about 10 mN/m. Moreover, the chemisorption monomolecular film which was 
excellent in a **** and antifouling property about 120 degrees was obtained whenever [ over water / contact 
angle ]. 

*0020] It was thought that association of the following formula (** 1 ) was generated first, it incidentally reacted 
vith the moisture in air in the reaction of a substrate front face and a surfactant when further taken out in 
general after [ solvent washing ] air, and association of a formula (** 2) was generated. In addition, when the 
:hain of the molecule adsorbed at this time was analyzed by FTIR, it inclined in the liquid end direction (direction 
)pposite to the raising direction 5 from a penetrant remover) to some extent, and orientation of it was carried 
>ut to it ( drawin g 3 ). 
;0021] 
Formula 1] 

C 1 
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:F 3 (CF 2 } 7 (CH 2 } 2 S 1 ~°~ 



0022] 
Formula 2] 
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[0023] Although opposite peel strength was also checked by the cross cut adhesion test, it did not exfoliate at 
all further again. In a series of aforementioned chemisorption monomolecular-film formation processes, since it 
neans that it was applied to the substrate front face where said chlorosilicane system surfactant is condensed 
to 100% after solvent evaporation and the demineralization acid reaction arose in the condition with the SiCI 
-adical of a chlorosilicane system surfactant, and the hydroxyl group on said front face of a substrate, the 
adsorption time amount usually needed for 1 to 2 hours has been extremely shortened for 1 1 minutes in a short 
time. 

$024] (Example 2) The glass substrate (many hydroxyl groups are included on a front face) with which the 
transparent electrode was formed in the front face was prepared, and washing cleaning was improved 
beforehand. The silane system surfactant containing the straight chain-like hydrocarbon group and Si which, on 
the other hand, included one functional group which controls the surface energy of a coat in the end The silane 
system surfactant incorporating CH(hereafter called chemisorption matter or chemisorption compound) 3 (CH2) 
I4SSCI3 and a sensitization radical, Using C6H5 CH=CHCOC6H40(CH2)6SiCI3 (it mixed and used for 1:1 by the 
nole ratio), it melted to the solvent of a non-drainage system by 1% of the weight of concentration, and the 
chemisorption solution was adjusted. At this time, the octamethyl silicone (if the boiling point was a nonaqueous 
organic solvent to about 250 degrees C bp. 100 degree C and in addition to this, although evaporation time 
amount became long somewhat, it was usable satisfactory practically in any way.) which dehydrated well was 
jsed as a nonaqueous solvent (solvent which does not contain water). Thus, the prepared solution was used as 
:he adsorption solution and grade immersion (you may apply) of said substrate was carried out for 1 minute into 
:his adsorption solution 2 in (30% or less of relative humidity) the desiccation ambient atmosphere. 
[0025] Then, it pulls up from liquid and the silicone solvent was evaporated in this ambient atmosphere, it 
condensed until the chemisorption matter concentration on the front face of a substrate became 1 00%, and it 
nbs made to react for 5 more minutes after that. That is, the coat which consists only of said chemisorption 
natter was formed in said substrate front face, and the reaction on a chemisorption agent and the front face of 
a substrate was accelerated. Then, after washing using n-hexane which is the solvent of the non-drainage 
system which does not contain the water dehydrated well in the still more nearly same desiccation ambient 
atmosphere, where a substrate is stood towards desired, after pulling up from the penetrant remover and 
carrying out the liquid end, it was exposed into the air containing moisture. 

"0026] After chemisorption monomolecular-film 4 f to which said mixed chlorosilicane system surfactant comes 
:o react had carried out the chemical bond to the part in which the hydroxyl group on the front face of a 
substrate was contained through the covalent bond of a siloxane by the above processing, the molecule 
combined and combined carried out orientation along the raising direction 5 and the opposite direction, i.e., the 
iquid end direction, and it was formed by about 1.7nm thickness. In addition, the critical table side energy of the 
chemisorption film was about 28 mN/m at this time. 

"0027] Then, using two substrates of this condition, it combined so that the chemisorption film might face each 
other, it set so that the direction of orientation might become antiparallel, the liquid crystal cell of a 20-micron 
;ap was assembled, and when the nematic liquid crystal (ZU4792; Merck Co. make) was poured in and the 
orientation condition was checked, the poured-in liquid crystal molecule was carrying out orientation with the 
abbreviation pre tilt angle of 4 degrees to the substrate toward the liquid end direction of a penetrant remover. It 
vas thought that association of the following formula (** 3 and 4) was generated by about 1:1 ratio, it 
ncidentally reacted with the moisture in air first in the reaction of a substrate front face and a surfactant when 
: urther taken out in general after [ solvent washing ] air, and association of a formula (** 5 and 6) was 
generated. In addition, when the chain of the molecule adsorbed at this time was analyzed by FTIR, it inclined in 
:he liquid end direction to some extent, and orientation of it was carried out to it ( drawin g 4 ). 
;0028] 
Formula 3] 

C 1 
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:h 3 (ch 2 ) 14 s i -o- 
c i 



[0029] 
[Formula 4] 

C 1 
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C 6 HjCH-CHCOC 6 H 4 0 (CH 2 ) 6 S 1 ~°~ 
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[0030] 
[Formula 5] 
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[0031] 
[Formula 6] 
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O 
I 

: 6 HgCH = CHCOC 6 H 4 0 (CHg) gS i -O- 

O 
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]0032] In a series of aforementioned chemisorption monomolecular-film formation processes, since it means that 
t was applied to the substrate front face where said chlorosilicane system surfactant is condensed to 1 00% after 
solvent evaporation and the demineralization acid reaction arose in the condition with the SiCI radical of a 
chlorosilicane system surfactant, and the hydroxyl group on said front face of a substrate, the adsorption time 
amount usually needed for 1 to 2 hours has been extremely shortened for 6 minutes in a short time. 
[0033] Next, two substrates of this condition were prepared and it could shift 3 times further from each raising 
direction and the direction which goes direct, namely, the polarizing plate 6 (HNP'B: Polaroid company make) was 
set to the substrate in piles so that the polarization direction 1 3 might be suitable in the raising direction and the 
direction which crosses at 87 degrees, and the 400m J exposure was carried out using the 365nm (i line) light 7 
[after [ polarization film transparency ] 3.6 mW/cm2) of the ultrahigh pressure mercury lamp of 500W ( drawing 
5 ). The chemisorption monomolecular film except the polarizing plate 6 after an exposure is shown in drawing 6 . 
Eight show the direction of reorientation of a film molecule among drawing 6 . Although the molecule which is 
shown by ** 5 in a chemisorption monomolecular film according to the Fourier transform infrared 
spectrophotometry did not change with the above processings, since the photosensitive radical (C6H5 
DH=CHCOC6H4-) shown ** 6 showed photosensitivity to 365nm (i line) light, it became structure as 
)hotopolymerized and shown in ** 7. Nine express a transparent electrode among drawing 5 - 6. Moreover, the 
structure of a film molecule is shown in drawing 7 . 4" shows the chemisorption monomolecular film with which 
:he polymerization of the photosensitive radical by which reorientation was carried out was carried out among 
drawin g 7 . 
;0034] " 
Formula 7] 
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[0035] Furthermore, using two substrates of this condition, it combined so that chemisorption film 4" of drawing 
[ might face each other, it set so that the direction of orientation might become antiparallel, the liquid crystal 
;ell of a 20-micron gap was assembled, and when the nematic liquid crystal (ZU4792; Merck Co. make) was 
)oured in and the orientation condition was checked, the poured-in liquid crystal molecule was carrying out 



orientation with the abbreviation pre tilt angle of 4 degrees to the substrate along the polarization direction. 
[0036] Incidentally, if the direction of orientation of the straight chain-like chain in said chemisorption 
moriomolecular-film 4' was analyzed using FTIR, although critical table side energy and a tilt angle did not 
change, the direction 8 of orientation changed almost as in parallel as the polarization direction 13, and, 
moreover, orientation dispersion is also improved from the time of the liquid end reserve orientation by raising. 
[0037] In addition, in order to arrange the direction of orientation of the admolecule of the exposure section with 
an one direction at this time, the liquid end direction is not completely intersected at 90 degrees, but it can be 
necessary to shift some more than abundance preferably. If 90 degrees is made to intersect completely, each 
molecule may turn to a 2-way. In addition, when the polarization direction 13 was doubled so that it might 
become the penetrant remover liquid end direction and parallel, the monomolecular film which was further 
excellent in orientation restraining force was obtained. 

[0038] moreover, to change the direction of orientation alternatively on a substrate front face After performing 
the raising liquid end beforehand, if ultraviolet rays with a wavelength of 365nm are irradiated with the energy of 
200-500mJ in piles, a pattern-like mask to a polarizing plate Respectively along with the part from which the 
direction of orientation changes and only the irradiated part differs in the shape of a pattern within the 
orientation film within the same side in the direction of orientation, i.e., the raising liquid end direction 5 and the 
polarization direction 1 3, liquid crystal was able to prepare two or more parts which carry out orientation. 
[0039] In addition, when the ambient atmosphere of 35% or more of relative humidity was used as a desiccation 
ambient atmosphere, even if washed, the coat remained in the substrate front face white, and it was not able to 
remove easily. Moreover, the reaction rate has used it, although the surfactant which contains an alkoxysilane 
radical or an isocyanate silane radical although the surfactant of the silane system which contains a straight 
chain-like chain or a siloxane joining chain, and a chlorosilyl radical as a surfactant was used also became a little 
late. 

[0040] Two or more sorts of silicon system surfactants with which critical table side energy differs as a 
surfactant further again, An end or a part of chain or siloxane joining chain For example, 3 fluoride [ carbon ] 
radical (-CF3), A methyl group (-CH3), a vinyl group (-CH=CH2), an allyl group (-CH=CH-), An acetylenic group 
'3-fold association of carbon-carbon), a phenyl group (-C6H5), an aryl group (-C6H4-), a halogen atom, an 
alkoxy group (-OR;R expresses an alkyl group and its range of carbon numbers 1-3 is desirable.) A cyano group 
[- CN), the amino group (-NH2), a hydroxyl group (-OH), When the surfactant permuted by at least one organic 
'adical chosen from a carbonyl group (=CO), a carboxy group (-COO-), and a carboxyl group (-COOH) was used, 
critical table side energy has been controlled in the range of 1 0 - 55 dyn/cm very easily. 

L0041] Moreover, the unreacted surfactant was efficiently removable when the solvent containing an alkyl group, 
3 carbon fluoride radical, a chlorination carbon radical, or a siloxane radical was used as an organic solvent of a 
non-drainage system. 

]0042] When the presentation of CH3 (CH2)14SiCI3 and C6H5 CH=CHCOC6H40(CH2)6SiCI3 was changed by 
1:0-0:1 (preferably 50:1 - 1:50) at this time, critical table side energy changed to 35 mN/m from 24 mN/m, and 
the pre tilt angle has been controlled in 86 to 3 degrees to arbitration, respectively. Furthermore, when it added, 
the surfactant 3 which contains a fluorine as a chemisorption compound instead of, for example, CF3(CF2)7 
;CH2)2SiCI, and went, critical table side energy was able to be small done to 14 mN/m. [ CH3 (CH2)14SiCI3 ] In 
20-% of the weight addition, although the pre tilt angle of liquid crystal was about 90 degrees, when the electrical 
potential difference was impressed and driven, a very uniform orientation change was shown. 
[0043] In addition, the approach of applying adsorption liquid 2 to the substrate front face 1 by the desired 
Dattern using offset printing, screen-stencil, or the roll coat method has been used to form the film in a 
substrate front face alternatively. 

[0044] As mentioned above, although chain length mixed and used the silane system surfactant of -(CH2) 14- 
and the silane system surfactant which has a photosensitive radical by -(CH2) 6- in the example 1 Even if it 
-nixed and used the surface active agent with which the die length of chain length differs (-(CH2) n-;n is the 
nteger of the range of 1 to 25), the direction of orientation could be controlled by the polarization direction, and 
las controlled whenever [ pre tilt angle ] by critical table side energy of a monomolecular film similarly. 
Moreover, although the siloxane joining chain (-(SiO) n-;n is the integer of the range of 1 to 15) was 
ncorporated instead of the hydrocarbon chain, the same orientation control was possible. 

$045] In addition, although the 365nm light which is i line of an ultrahigh pressure mercury lamp as a light used 
: or exposure was used in the above-mentioned example 2, it is also possible to use light (436nm, 405nm, 254nm, 
and 248nm obtained with a KrF excimer laser) according to the absorption-of-light degree of the film matter. 
Since especially light (248nm and 254nm) tends to be absorbed by most matter, its energy orientation 
effectiveness is high. 

'0046] (Example 3) In the example 1 , the adsorption solution which melted and produced the compound 
containing two or more chlorosilyl radicals in (30% or less of relative humidity) the dry ambient atmosphere 
>efore the process which performs chemisorption of the surfactant molecule containing a chain or a siloxane 



joining chain was made, and it applied to the substrate front face and dried, then, the compound which an 
adsorption solvent evaporates and contains two or more chlorosilyl radicals is condensed — having — just — 
being alike — the coat of the compound containing two or more chlorosilyl radicals was formed. At this time, the 
chlorosilyl radical of the compound containing two or more hydroxyl groups contained on the substrate front 
face and chlorosilyl radicals carries out a demineralization acid reaction quickly. Then, when the organic solvent 
of the non-drainage system which hardly contains moisture further washed and having been taken out in air, the 
chlorosilyl radical which remained in the substrate front face reacted with the moisture in air, and the 
chemisorption monomolecular film which consists of SiOH association, i.e., the inorganic siloxane containing 
many hydroxyl groups, was formed in the front face. 

[0047] For example, melt 1% of the weight in the toluene which considered as the silyl compound containing two 
or more Krol radicals, and dehydrated using CI3SiOSiCI3, and adsorption liquid is produced. Since a substrate is 
immersed about 1 minute and it pulls up further in a desiccation ambient atmosphere, and grade-applies for 5 
minutes, it dries in this ambient atmosphere and toluene is evaporated, if the chloroform dehydrated still better 
[ after making it react for 5 minutes ] washes Since - OH radical was contained for some in the base material 
front face, the coat 1 1 of the shape of a monomolecular film as a demineralization acid reaction produced in an 
interface and shown in drawing 8 was formed in the substrate front face through -SiO-association. It took out in 
air further after that, and when it was made to react with the moisture in air, the siloxane coat 1 2 of the shape 
of a monomolecular film containing many hydroxyl groups (- OH) was formed in the front face as shown in 
drawing 9 on the substrate front face through -SiO-association. 

[0048] In a series of aforementioned chemisorption monomolecular-film formation processes, since it means that 
it was applied to the substrate front face where the silyl compound which contains two or more said Krol 
radicals after solvent evaporation is condense to 1 00% and the demineralization acid reaction arose in the 
condition with the SiCI radical of a chlorosilicane system surfactant, and the hydroxyl group on said front face of 
a substrate, the chemisorption time amount usually need for 1 to 2 hours has be extremely shorten for 1 1 
minutes in a short time. 

[0049] In addition, since it is completely combined with the substrate through the chemical bond of -SiO- the 
siloxane monomolecular film 1 2 made at this time does not separate. Moreover, the obtained monomolecular film 
has many SiOH association in a front face. Especially as for - OH radical, the about about 2 to 3 times [ of the 
beginning ] number was generated. The processing section in this condition had the very high hydrophilic 
property. 

[0050] Then, when the chemisorption process was performed in this condition using the same surfactant as an 
example 1, after the chemisorption monomolecular film which contains the chain to which CF3(CF2)7(CH2)2SiCI3 
surfactant comes to react like 4 of drawing 1 had carried out the chemical bond by the covalent bond of a 
siloxane through said siloxane monomolecular film 12, it was formed by about 1.8nm thickness. At this time, 
about about 2 to 3 times, and since many [ compared with an example 1 ], the adsorption site on the front face 
of a base material before adsorption of a surfactant (in this case, OH radical) was able to enlarge the admolecule 
consistency more compared with the case of an example 1 . Moreover, the processing section had very high oil 
repellency. 

[0051] In addition, it considers as the silyl compound containing two or more Krol radicals, and is CI-(SiCI20) n- 
SiCI3 (n is an integer.) in addition to said CI3SiOSiCI3. However, 0, 1-3 were easy to treat. It has used. 
[0052] (Example 4) In the example 2, when CISi(CH3)20Si(CH3)20Si(CH3)20Si(CH3)2CI was mixed and used 
between 1:0-0:1 instead of CH3 (CH2)14SiCI3 as chemisorption matter, critical table side energy has been 
controlled in the range of 37 mN/m to 23 mN/m according to the mixing ratio. 

[0053] (Example 5) As chemisorption matter, instead of CH3 (CH2)14SiCI3. CH3CH2 C*HCH3CH20CO(CH2) 
10SiCI3 (however, C* irregular carbon) was mixed and used between 1:0-1:20, and the same orientation film was 
Droduced in the example 2. In this case, critical table side energy was controllable in the range of 31 mN/m to 41 
TiN/m according to the mixing ratio. 
;0054] 

[Effect of the Invention] According to this invention, thickness is very thin on nano meter level, and the 
sffectiveness which is a short time very much and can form the chemisorption monomolecular film excellent in 
thickness homogeneity efficient has it as explained above. 
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tfmx<mmmt. mfrxmfr&ijtmfr-otz. 

[ 0 0 5 0 ] ^<rm©T\ Utefll 1 bm®<7)& 
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tt. CF 3 (CF 2 ) 7 (CH 2 ) 2 S iC l 3 #TOSttM# 
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[0053] (mmm5) mmm2iznx. it^mmm 

IkLTCH, (CH 2 ) „SiC l 3 Ofth9K. CH 3 
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